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SUPPORT MECHANISM FOR RECIPROCATTJNG TOOL AND TOOL 
INCORPORATING SUCH MECHANISM 

The present invention relates to a sijqpport mechanism for a working member of 
a recipiocating tool and relates particularly, but not exclusively, to a support 
mechanism for a blade of a reciprocating jig saw. The invention also relates to a 
reciprocating jig saw incorporating such a suj^ort mechanism. 

5 

Jig saws are power tools which comprisa a litoearly reciprocating saw blade for 
cutting a workpiece of wood or other material. Various types of jig saw mechanism 
are known, including so-called "scroller^* jigsaws, which allow the saw blade to rotate 
relative to the body of the jig saw, and 'pendulum" jigsaws, which allow oscillation 
10 of the saw blade relative to the saw body in a direction generally perpOTdicular to the 
direction of sawing motion. Scroller jigsawing is particularly useful when working in 
restricted spaces, in which the body of the jigsaw may come into contact with 
obstructions and limit the range of cutting angles available to the blade. Pendulum 
jigsawing increases the cutting force on die worl^iece. and increases the cutting 
IS speed of the jigsaw. For example, US Patent Number 4545123 describes a jigsaw 
which can operate in either a scroller mode or a pendulum mode. 

It is known to provide blade support rollers in prior art jigsaws, which contact 
the saw blade to provide lateral support thereto. However, know jigsaws suffer from 
20 the drawback that blade support rollers only contact the saw blade at limited scrolling 
and pendulum blade positions, as a result of which the support offered by the blade 
support roller is limited. 

Preferred embodiments of the present invention seek to overcome the above 
25 disadvantage of the prior ail 

According to an aspect of the present invention, there is . provided a support 
apparatus for supporting a reciprocating working member of a tool, wherein the 
working member is adapted to execute reciprocating motion relative to a body of the 

r-VK-CStlST 
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tool, and &e tool has a first mode in which the reciprocatuig workmg member is 
ad^ted to pivot relative to said body about a first axis substantially parallel to the 
direction of reciprocatmg motion of the working member, the apparatus comprising:- 
a support portion for engaging the reciprocatmg working m^nber to provide a 
S reaction foice to said working member along a line of action of the tool; 

characterised by a moimtrng portion rigidly connected to said supporting portion 
for mounting the apparatus relative to the working memb^ to enable said support 
portion to remain in engagement with the working member during rotation thereof 
relative to fiie body about said first axis in the first mode. 

10 

By providing a support apparatus having a support portion adapted to remain in 
engagement with the working member during rotation thereof relative to the body in 
the first mode, this provides the advantage of additional support for the working 
member at each position thereof relative to the tool body. In the case of jig saws, this 
15 provides the advantage of mcreasing the extent to which square cuts can be achieved 
at any scrolling angle. 

According to another aspect of the present invention, there is provided a support 
apparatus for supporting a reciprocating working member of a tool, whensin the 
20 working member is adapted to execute reciprocatiag motion relative to a body of the 
tool, and the tool has a second mode in which the reciprocating working member is 
adapted to execute pivoting reciprocating motion relative to said body about a second 
axi$ transverse to the direction of reciprocating motion of tiie working member, the 
apparatus comprising:- 

25 a support portion for engaging the reciprocating working member to provide a 

reaction force to said working member along a line of action of the tool; 

characterised by a moxmting portion rigidly connected to said supporting portion 
for mounting the apparatus relative to the working member to enable said si^port 
portion to remain in engagement with the working member during pivoting 

30 reciprocating motion thereof relative to the body about said second axis in the second 
mode, 

MJIC.CS1137 
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By providing a support apparatus iaving a support portion adapted to remain in 
engagement with the working member during pivoting reciprocating motion thereof 
relative to the body about said second axis in flie second mode^ this provides the 
advantage of additionat support for the working member at each position thereof 
5 relative to the tool hody. la the case of jig saws, this provides the advantage of 
increasing the speed of cutting of the saw. 

The support portion may be adapted to prevent movement of said working 
member in a direction transverse to a line of action of the tool, 

10 

This provides the advantage of minimising warping or buckling of the working 
member in the case of a flexible working member In the case of a jig saw, this 
maximises the extent to which square cuts can be achieved. 

15 The support portion may be adapted to engage the working member on both 

sides thereof in a direction transverse to a line of action of the tool. 

The support portion may comprise at least one roller. 

20 This provides the advantage that fiaction is reduced between the working 

member and the support pordozL 

The moimting portion may comprise a first part rigidly connected to said 
support portion, and a second part adapted to be connected to said working member 
25 and to undergo reciprocating movement relative to said first part. 

In a preferred embodiment, said first part may further comprises an elongate 
aperture, and said second part further comprises an elongate bearing such that said 
elongate aperture slidably receives said bearing therein. 

30 

According to a furlJier aspect of the present invention^ there is provided a 
reciprocating tool comprising:- 



2B02 13:34 FROM BLRCK&DECKER PATENTS DEPT TO UK PPT5 OFF • P- 09/18 

4 

a body; 

a motor having a rotary output shaft; 

first drive means for converting rotary movement of said output shaft to 
reciprocating movemeat of a woiking member^ and 
a support apparatus as defined above. 

The tool may fizither comprise second drive means for converting rotary 
movement of said output shaft to pivotiiig redprocating movoncnt of said support 
apparatus about said second axis in said second mod@. 

This provides the advantage of enabling a single drive means such as a motor to 
synchronise pivotal reciprocating movement of the apparatus about the second axis 
with reciprocating movement of the working member relative to the tool body. 

The second drive means may comprise cam means for pivotally displacing said 
support apparatus from a first position relative to said tool body. 

The second drive means may further comprise biasing means for pivotally 
urging said support apparatus into said first position relative to said tool body. 

The tool preferably comprises a jigsaw. 

A preferred embodiment of the present invention will now be described, by way 
of example only and not in any limitative sense, with reference to fhc accompanying 
drawings in which: - 

Figure 1 is a oross-sectional side view of a hand-held jigsaw embodying the 
present invention; 

Figure 2 is a perspective view of a saw blade and blade support mechanism of 
the jigsaw of Figure 1; 

Figure 3a is a view along the line A ' A in Figure 2; 
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5 



Figure 3b is a view of flie bush member of Figure 3a with th.9 shaft and steering 
pin removed; and 

Figure 3c is a view of the drive shaft and steering pin of Figure 3a removed 
from the bush momber. 

5 

Refemng to Figure I, a hand-held jigsaw 1 has a housing 2 having a motor 3 
disposed axially therein. TTie motor 3 has a rolaiy output shaft 4 having teeth 5 at its 
surface, the teeth 5 meshing with teeth on the circumference of an output gear 6, The 
output gear 6 carries an eccentrically mounted drive pin 7, Rotation of the OVitpUt 
1 0 shaft 4 therefore causes rotation of output gear 6, which in turn causes circular motion 
of the drive pin 7 about an axis 8. 

The eccentric drive pin 7 drives a conventional scotch yoke meciianism 9, the 
operation of which will be familiar to persons skilled in the art. The scotch yoke 
15 mechanism 9 converts circular motion of the drive pin 7 into linear reciprocating 
motion of a saw blade drive shaft 10 to cause hnear reciprocating motion of a &aw 
blade 1 1 . The saw blade U is attached to the drive shaft 10 by a blade clamp 1 3 . 

A shoe 14 provides a reaction surface to rest on a workpiece to be cut (not 
20 shown). The saw blade 1 1 has teeth which are angled in such a way that the teeth cut 
the workpiwe on an upward stroke of the blade 11 (against the reaction force 
provided by shoe 14), and loose material is cleared from the cut on the downward 
stroke, in a manner which will be familiar to persons skilled in the arL A blade 
support roller 15 having a circumferential groove therein contacts the saw blaxie 11 at 
25 16 and provides support against rearward and lateral forces acting on the blade 1 L 
The support roIl€dr 15 is rotably coimected by a pin 17 to a roller support frame 18. 

Refemng now to Figure 2, the upper part of the roller support frame 18 
mechanism comprises a bearing carriage 19 formed separately from the housing 2 of 
30 the saw 1- The bearing carriage 19 has an outer bush 20 rigidly mounted thereto 
which rotatably receives an inner bush 21, The inner bush 21 is rigidly connected to 
the roller support frame 18 by means of a circular collar 32- 
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hx order to allow recipTocatmg motion of the drive shaft 10 in an up and down 
direction as shown in Figure 2, a slot 22 cscteads axially through, at least the izuira: 
bush 21 (Figures 3a, 3b and 3c)> and is shaped to slidably receive the drive shaft 18. A 
steering pin 23 extends transversely through the drive shaft 10, such that when the 
5 drive shaft 10 is rotated, the steering pin 23 will ^gage slot 22 and rotate the inner 
bxifih 21 with the drive shaft 10. As bush member 21- is formed integrally with the 
roller siipport firame 18 and coUar 32, rotation of the drive shaft 10 will cause 
corresponding rotation of the blade support roller 15 so that the roller 15 rotates with 
the blade 1 1 as the blade is rotated relative to the saw housing 2. 

10 

Refcrrins again to Figure 1, when the jigsaw 1 is operating in scroller mode as 
described above, the user can change the orientation of the blade 11, together with the 
blade support roller 15, by rotating knob 24 provided on the housing 2. The upper 
portion of the drive shaft 10 is slidably received in an aperture 25 in the inner portion 
IS of knob 24, and a further drive pin 26 (similar to drive pin 23) is (xansversely disposed 
in the upper portion of drive shaft 10. This drive pm 26 engages aperture 25 in the 
same manner as drive pin 23 engages slot 22 (Figure 3 a), such that the drive shaft 10 
rotates with knob 24. 

20 In order to enable operation of the jigsaw 1 pendulum mode, the whole of the 

blade support meolianism shown in Figure 2 (i,e. Including the drive shaft 10 and 
roller support frame IS) pivot as a single unit about point 28 relative to the housing. 
This enables the blade 1 1 and blade support roller 15 to pivot together in the direction 
of arrow B shown in Figure L It is to be noted that for this to occur, the scroller mode 

25 must be disengaged and the blade must be facing forward in the "in-line" direction. A 
spring 29 (the purpose of which wiU be explained in greater detail below) urges the 
bearing carriage 1 9 towards the position shown in Figure 1. 

A cam surface 30 is formed on a firont face of output gear 6 such that as the 
30 output gear 6 rotates, the cam sur&ce 30 will come into contact with a roller 33 
rigidly connected to a bracket 34 such that once per revolution of the output gear 6, 
the cam surface 30 will push the roller 33 and bracket 34 forwardly against the force 

P-UK.CS1 137 
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of spring 29. The roller 33 is rigidly comescted to bracket 34, which is in torn coupled 
to the bearing carnage 19. As a result, the whole of bearing carnage 19, drive shaft 10 
and blade 11 are pivoted fonvaidly about point 2S in the direction of arrow B. 

5 As the ou^ut gear 6 continues to rotate, the cam surface 30 is moved away from 

roller 33 and spring 29 is thCTefore able to push the bearing carriage 19, bracket 34 
and roller 33 back to the position shown in Figure 1. As a result, once per revolution 
of output gear 6, both the blade 11 and blade support roller 15 are redprocated 
backwards and forwards in the plane of the blade 11, the blade support roller 15 
1 0 remaining in contact with the blade 1 1 at all time during pendulum operation. 

In order to disengage the pendulum action, a selector knob 36 can be rotated by 
the user. On rotation of the selector knob 36, bracket 34 is pushed forwardly thereby 
moving roller 33 out of contact with cam surface 30 and pushing the bearing carriage 
15 19 forward against the action of spring 29. As the roller no longer abuts cam surface 
30» the pendulum action is disabled. 

It can be seen that the blade support roller 15 remains in contact with the blade , 
at any scrolling angle, and during *%i-line" pendulum operation, and that the scroller 
20 and pendulum modes arc essentially independent of one another. This provides 
significant advantages over the prior art, in particular with regard to the squarenesa of 
cuts which can be achieved by the saw I in both scroller and pendulum modes. 

The blade support roller 15 is mounted iii roller support frame 18 which is 
25 sUdably mounted and selectively fixed relative to collar 32 and blade U to 
accommodate a plurality of blade shs^es md ensure the blade support roller 15 is in 
contact with said blade before operation of the tool. 

It wiU be appreciated by persons skilled in the art that fixe above embodiment 
30 has been described by way of example only and not in any limitative sense» and that 
various alterations and modifications are possible without departure from the scope of 
the invention as defined by the appended claims. 

F-tflC-CftllS? 
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CLAIMS 



1 . A support apparatus for st^porting a rwiprocatmg working member of a tooh 
wherein the workizLg member is ad^ted to execarte reciprocating motion relative to a 
body of the tool, and the tool has a &st mode in which the reciprocating working 
member is adapted to pivot relative to said body about a first axis substantially 
5 parallel to the direction of reciprocating motion of the working member, the apparatus 
comprising: - 

a support portion for engaging Ac reciprocating working member to provide a. 
reacticm force to said working member along a line of action of the tool; 

characterised by a mounting portion rigidly connected to said supporting portion 
10 for mounting the apparatus relative to the working member to enable said support 
portion to remain in engagement with the working member during rotation thexeof 
relative to tlic body about said first axis in the first mode, 

2. A support apparatus for supporting a reciprocating working member of a tool^ 
15 wherein the working member is adapted to execute reciprocating motion relative to a 
body of the tool, and the tool has a second niode in which the reciprocating working 
member is adapted to execute pivoting reciprocating motion relative to said body 
about a second axis transverse to the direction of reciprocating motion of the working 
member, the apparatus corapiising:- 
20 a support portion for engaging the reciprocating working member to provide d 

reaction force to said working member along a line of action of the tool; 

characterised by a mounting portion rigidly connected to said suppoitLng portion 
for moimting the appannatus rel^itive to the working member to mable said support 
portion to remain in engagement with tbe working member during pivoting 
25 reciprocating moti on thereof relative to the body about said second axis in the second 
mode, 

3. An ^>paratu5 according to claim 1 or 2, wherein said support portion is adapted 
to prevent movement of Aaid working member in a direction transverse to a line of 
30 action of the tool. 

ILUU51)37 
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4. An apparatus according to claim 3, wherein said support portion is adscpted to 
engage the working member on both sides thereof in a direction transverse to a line of 
action of the tool. 

5 5, An apparatus according to any One of the preceding claims, wherein said 
support portion comprises at least one roUtt-. 

6. An apparatus according to any one of the preceding claims, wherein said 
mounting portion compiises a first part rigidly connected to said support pOitioxT, aad 

10- a second part adapted to be connected to said working member and to undergo 
reciprocating movCTient relative to said first part. 

7. An apparatus according to claim 6. wherein said jSist part fiirtfaer comprises an 
elongate aperture, and said second part further comprises an elongate bearing such 

1 5 that said elongate aperture slidably receives said beariug therein. 



8. support apparatus for supporting a reciprocating working member of a tooI> 
wherein the working member is adapted to execute reciprocating motion relative to a 
body of the tool, and the tool has a second mode in which the reciprocating working 
20 member is adapted to execute pivoting reciprocating motion relative to said body 
about a second axis transverse to the direction of reciprocating motion of the working 
member, the apparatus substantially as hereinbefore described with refexence to the 
accompanying drawings. 

25 9, A reciprocating tool comprising;- 
abody; 

a motor having a rotary output shait; 

first drive means for converting rotary movement of said output shaft to 
reciprocating movement of a working member, and 
30 a si^port ^paratus according to any one of the preceding claims. 
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10. A tool according to claims 2 and 9, further comprisjt0g second drive means for 
converting rotary movement of said output shaft to pivoting recipiocaling movement 
of said support apparatus about said second axis in said second mode. 

5 11. A tool according to claim 10, wherem said second drive means cotDpriscs cam 
means for pivotally displacing said support apparatus from a first position relative to 
said tool body. 

12. A tool according to claim 10 or 11, wherein ^d second drive means jEurthpT 
10 comprises biasing means for pivotally urging said support apparatus into said first 
position relative to said tool body. 

13* A tool according to auy one of claims 9 to 12, wherein said tool cximprises a 
ji'gsaw, 

15 
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